In vitro assessment of the formation of ceftriaxone-calcium precipitates in human plasma.
Ceftriaxone is a third-generation cephalosporin antibiotic, which has a broad spectrum of bactericidal activity. Ceftriaxone is highly soluble as a sodium salt, but far less soluble as a calcium salt. Incompatibility of ceftriaxone with calcium and the possible formation of precipitates have been stated in the product label from early on. It was the objective of the present in vitro study to further assess the risk of precipitation of calcium-ceftriaxone in human plasma. Analytical methods were developed (high-performance liquid chromatography and flame atomic absorption spectroscopy) to quantitate calcium and ceftriaxone in human plasma supernatants and human plasma precipitates. Using high concentrations of ceftriaxone (10 mmol/L) and calcium (4.2 mmol/L) did not result in any precipitation after 2 h incubation in human plasma at 37 °C. Under conditions of forced precipitation only, formation of precipitation was observed. The identity of the precipitated material was confirmed by energy-dispersive X-ray analysis and Fourier transform infrared spectroscopy. We conclude that calcium-ceftriaxone in human plasma has an apparent kinetic solubility product constant of greater than 0.42 × 10(-4) (mol/L)(2), which exceeds the normal thermodynamic solubility product in water by a factor of 26. Under these conditions, the formation of plasma precipitates is unlikely.